We report the successful extraction of spin polarized current from the organic-based room temperature ferrimagnetic semiconductor V [TCNE] x (x~2, TCNE: tetracyanoethylene; T C ~ 400 K, E G ~ 0.5 eV, σ~ 10 -2 S/cm) and its subsequent injection into a GaAs/AlGaAs light-emitting diode (LED). The spin current tracks the magnetization of V[TCNE] x~2 , is weakly temperature dependent, and exhibits heavy hole / light hole asymmetry. This result has implications for room temperature spintronics and the use of inorganic materials to probe spin physics in organic and molecular systems.
capable of exploiting the multifunctionality [7] [8] and ease of production in organic systems [9] as well as the well established spintronic functionality of inorganic materials.
Our work demonstrates electrical spin injection in a hybrid organic/inorganic spinresolved light-emitting diode (spin-LED) [10] structure and opens the door to a new class of active, hybrid spintronic devices with multifunctional behavior defined by the optical, electronic and chemical sensitivity [11] of the organic layer. In addition, spin transport in these hybrid structures provides the opportunity to use well-characterized inorganic materials as a probe of spin physics in organic and molecular systems.
The magnetic order in V[TCNE] x~2 (T C ~ 400 K) originates from direct antiferromagnetic exchange coupling between the unpaired spins of V 2+ (t 2g , S = 3/2) and TCNE -(π * , S = 1/2). As shown in Fig. 1(a) , the unpaired spin in the TCNE -anion is distributed over the entire molecule [12] and occupies the π * antibonding level. The π * orbital can accept another electron with opposite spin, which costs an additional Coulomb energy [4, 13] U c ~ 2 eV. Therefore, the π * band is split into two oppositely spin polarized subbands: occupied π * and unoccupied π * +U c . The t 2g levels lie within the Coulomb gap [14] and define the valence band while the π * + U c levels define the conduction band with an 0.5 eV bandgap (σ 300Κ ~ 10 -2 S/cm). This proposed electronic structure with ferromagnetically aligned conduction and valance bands is consistent with theoretical calculations [15] [16] [17] and experimental studies [5, 14, 18] .
The implications of the electronic and magnetic structure of V[TCNE] x~2 for a spin-LED device are depicted schematically in Fig. 1 [20] . Devices are fabricated using standard photolithography to define a mesa that is protected with photoresist except for a narrow the HH/LH splitting [21] . The broad peak centred at 1.471 eV is due to recombination in the p-doped GaAs substrate.
The EL polarization, P EL , of the HH and LH transitions is measured and analysed as a function of the out of plane magnetic field at T = 60 K, with I = 0.5 mA and V = +18.5 V. At each field a series of spectra with alternating helicity are acquired and analyzed using a variable wave plate and a linear polarizer in the collection path [10] .
I RCP and I LCP are determined individually by integrating over the appropriate spectral peaks (highlighted regions in Fig. 2(b) ) and P EL is calculated for the HH and LH, respectively. In these spin-LED devices the total polarization signal is composed of four independent contributions: the spin injection EL, the intrinsic magnetic field response of the AlGaAs/GaAs quantum well (Zeeman effect) [22] , magnetic circular dichroism (MCD) from the cryostat windows, and MCD [10, [23] [24] in the V[TCNE] x~2 layer. Zeeman splitting than the LH due to their increased angular momentum (m j = 3/2 and m j = 1/2, respectively); however this difference is not observed (Fig. 3 (d) ), suggesting that the dichroism of the cryostat windows is the dominant effect.
In Fig. 3 (b) the expected MCD response is plotted as the dashed gray line, with the contribution from Fig. 3 (a) plotted as the dashed orange line. The total of these two effects is shown as the green solid line, and qualitatively agrees with independent measurements of the MCD shown in Fig. 3 (e) . This data is collected by optically exciting unpolarized carriers in the quantum well using a linearly polarized pump at (Fig. 4(a) , green line; Auxiliary Material 3) as predicted in Fig. 3 (b) . Note that the since the HH and LH PL are so close in energy, there is no measureable difference between the HH and LH MCD response.
Finally in Fig. 3 (c The bare EL signal (P bare ) for both HH and LH transitions can be removed by a linear fit to the calibration data in Fig. 3(d Fig. 4(a) where it can be seen that P EL of the HH peak reaches saturation at ~ 200 Oe, closely tracking the out of plane magnetization of the V[TCNE] x~2 (Fig. 4(a) ). This analysis yields a saturated spin polarization of sat spin P =0.098 ± 0.007% (the error is one standard deviation at saturation).
The saturated spin polarization is related to the injected electron spin polarization at the quantum well (Π inj ) by the same P EL as at +18.5 V (Fig. 4a) to within the resolution of the measurement. This insensitivity to bias is initially surprising given that the 3.3 V difference between measurements is roughly twice the bandgap of the III-V materials. However, comparison with a bare LED device (Fig. 2 (b) ) suggests that the voltage drop across the p-i-n junction is only 0.27 V and it is important to note that this measurement probes the ground state of the quantum well and thus is sensitive only to carriers that have fully thermalized (see Auxiliary Material 5 for a full discussion). 
